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the 
to 
diffusers 
San 
California Edison and 
of different 
Gas 
were 
* 
Units 2 
owned 
Electric 
the 
The 
for the new Units 2 and 3 
reason for the inves was the new 
the use of shoreline 
the use of 
concepts 
ft 
of 
a series 
summarized and 
Sections 
on several 
f 
diffuser 
tes ee 
20 
ft 
to 
was evaluated in 
or results will be 
in section 3 of this 
also include 
of the diffuser 
ections and elaborations 
to be in 
the The possible interactions of the proposed diffuser 
with exis site factors such as ocean currents, water 
heat losses, and the exis power 1) will 
also be cussed section 
2. 
-3-
2 
of with 
the water. These 
standards relate zones 
1. the shoreline 
2. the substrate 
3. the ocean surface 1000 feet from any 
of the diffusion structure. 
these zones. any rise of water 
above natural is 
of 
ted. more than 4 
The surface limitations must be maintained 
at least 50% of the duration of any 
This means that mus 
adverse 
The 
of the year. 
standards do not 
is to be measured and, as will 
, the characterization of the 
in the ocean is far from s 
tidal cycle. 
be based on the most 
how 
be discussed 
at a 
the natural 
measured 
exceed the 
will also 
is 
if at all. 
smaller 
2.2 
obtain 
ess 
The 
from the 
Even 
of 
denser 
seawater 
values, 
be be often 
at the site 
the structures was to 
with the California thermal standards, based 
the worst of the year. 
efficient way to achieve ~T < at 1000 feet 
is ini tia1 111.<.""'<'115 of the condenser dis-
exists it the rate 
purposes 
of con-
of 
e 
water 
water. 
site 
water to circulate 
warmed water with the bottom is 
The outlined above 
outfall diffuser 
avoided 
of 
warm 
the 
Contact of 
that an 
conduit 
essential- features 
included: 
offshore would 
Refinements of the 
the 
consecutive 
side 
for entrainment 
water 
selected as 
to each 
was 
between 
et 
of 
net dilution. 
could be 
reentrainment 
with a reduction in 
a diffuser 
the U,""U<::;.1. 
A 
unknown factors was 
to 
< 4 
the 
in 
various 
establish a 
that the 
a 
, a 
a 
allow a 
, was 
. ) 
Unit 1 is carried over Units 2 
or 3. 
Estimated: 0 6 
Unknown 
which may 
when all 
circulation 
intakes 
OR 
effects 
field over the outfall one or 
more times • 
Estimated 
3 • 
factors, 
condenser 
3. 
that 
As 
3. 
diffuser 
matic tests was to determine the 
dilutions 
establish, in a 
and 
way, the 
between these variables and diffuser 
similitude basis of the 
considered here, nor will the 
These are 
obtained 
results 
four 
documented in the Caltech 
syste-
The 
process will not be 
be described. 
for 
For 
tests 
detailed site 
actual diffuser and 
tes results obtained and the con-
elusions indicated each of these tests will be summarized. 
It is believed that an of the results of all these 
tests is of substantial in the assessment of how the 
diffuser will in The 
effects of each variable will be considered in turn: 
One set of 
of 
aimed offshore 
tests was to consider the effect 
with the 
to the diffuser 
jets 
3 1, 3 
for 
and .3 show the effect of such a set of diffusers 
tests 
diffusers 
units at San Onofre 2, 3, 4 the 
is also included. The results of these 
that at the location the 
of water 
shore. 
.1 heated effluent into a current of 0.5 knot 
3. Offshore of heated effluent into a current of 0.15 knot fusers to 
I 
I-' 
N 
I 
.3 Offshore of heated effluent with no ambient current to 
3.4 Offshore of _ .... ___ _ effluent into an ambient current of 0.15 knot 
I 
f-' 
.j:'-
I 
of 
diffuser 
ted diffusers the flow 
between the diffusers and the shore. 
One of the tests done with the diffusers to shore 
was with a zero difference between the 
and the ambient fluid but otherwise for the same conditions as 
in 
different 
shown 
well mixed 
3.2. The 
Instead of the 
3 
wherein the 
was 
on 
3. was 
reentrained 
as 
diffuser jets 
was to 
traveled 
at a 
ft 
a set of diffusers ft and ft located 
at a range 40 to 7 ft 
The for the 2000 ft diffusers is shown in 
and the results obtained in 3.6. For the 2500 ft and 
3000 ft diffusers the is shown in 3. and 
results in 3.8. The main conclusion drawn from these 
results was that the shorter diffusers would not meet the 
value of 
set would. It was also 
* ~ 12 5% but that the 
that the Unit 1 
have a effect on the results obtained. 
would 
3.5 
The outcome of the above tests was a evaluation 
of the 
the 
2 
for Units 2 and 3 
ft for Unit 2 ft for Unit 3 
for Unit 2 2500 ft for Unit 3 
2 ft for 
diffusers at as follows: 
distance 
-17-
z 
G 
H 
S 
UNIT 41 tUN 2 
UNIT 51 UNIT :3 
I 
I-' 
\0 
I 
IN 
00 0 00 
ITI 
• 
3, Schematic of basin for second set of diffusers, 
----
.. -
o 
16 
--
-20-
2 3 
S -3 
2-5 
1-5 
RSING CUR ENT 
~ 
(S 
RS ( E FI RE 3.6) 
N S 2 
CURRE T 
E RSING 
L 
) 
Units 
that 
rate decrease 
the of the diffuser far exceeds the cost of 
its a fixed to the 
at the site The most economical solution is therefore not 
to the diffuser into water. 
The of 49 in 
dicated that the N2 two 2500 ft 
» in-
diffusers 
at ft the most economical 
of 
discussed ocean 
1 
2 
3 
1 
2 
3 
1 
2 
3 
* Corrected for 
heat loss 
N 
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12. ,3 
N 
14. .2 
12 9.7 
10. g 1 
N 
18.2 .8 
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Table 3.1 
outside 1000 ft limit * 
NM 
10. 
10. 
8. 
NM 
12 
10. 
11. 
12. 
10. 
NM 
.3 
.3 
9.2/ 9.2 
M 
.6 10. 
.5 10.5/ 
.9 9. 
M 
.5 13 
. 8 12. 
.8 10. 
.1 
9.3 
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.3 
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8. 7.5 
9.9/9.9 
F 
9.9 .4 
9.2/7.2 
7. .5 
F 
12 . .3 
11 . .5 
9. .9 
rise and difference in 
were ect 
the 
results these tests. Currents currents 
selected from actual current records the San Onofre site; 
the C-16, to current 
of the indicated revers twice in each 12-hour 
The results of these 
tests and also the tests of the N2 
vious tests are shown in 
charts show 
current is reduce 
currents 
The measured 
ambient current 
3.9 and 3 
effect 
isotherms 
from the pre-
These two 
a ocean 
appears 
case 
surface 
of the maximum 
-24-
3 2 
The as per-
the 
s in this series. as follows: 
Run No. 
U 
F' 
max 
R' 
max 
Run sequence number 
in 
basin. 
knots indicates 
maximum = U; SP indicates 
, as measured in 
in as measured in basin 
the 1000 ft limit on 787.5 
horizontal 
F' in percent corrected for ambient 
max due to finite basin size. and difference in 
heat loss effect between model and prototype. 
R' corrected for and above in 
max 
Note: Details of corrections in 
and 41, 52, • 59. of Ref. 
and are discussed on pages 
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net 
of 
zero 
of 
for a 
motion 
result in any 
current extended for 
3.3 
and 
of several 
of 
extend 
in the model 
that the 
diffuser would 
of zero 
indicate 
12 5%. 
process 
the 
is 
3.15 Overhead of warm water dispersion for ambient along-shore current 0.05 knots. 
I 
W 
N 
I 
3.16 Overhead of warm water for ambient along-shore current 0.1 knots. 
3.17 Overhead of warm water for ambient along-shore current 0.25 knots. 
3,18 Overhead of warm water dispersion for ambient along-shore current 0.5 knots. 
I 
w 
V1 
I 
are 
however 
Onofre 
Undistorted models have too bottom and 
interfacial 
factor 
as 
any 
and the 
is the 
the surface isotherms 
servative results, 
The effect of this 
not 
this 
to scale 
vertical 
horizontal 
to-model 
on this scale con-
distortion was inves 
the distortion ratio while 
the horizontal or vertical scale but also 
the scales with the distortion ratio fixed. In these 
tests, one San Onofre diffuser was simulated at 
horizontal scales of 800 and 400, and vertical scales of 200 
and 100. Thus. four combinations of scales 
tortion from 8 to 1 to were 
noted also that there were two combinations 
a to 1 .e 
was held constant the basin 
effect of and the simulated 
was feet 
Surface thermal 
hours 
in dis-
It may be 
lead 
The water 
eliminate any 
currents 
-38-
= 
measured value 
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= 
D. F. = 2 D. F. = 4 
.5% 
= 
7.3 
D. F. = 4 
scale 
effect of 
the random 
errors the 
and 3 are of the same 
The diffuser jet diameters were modeled to 
the vertical scale ratio If the diffuser jets were to remain 
turbulent the minimum model et diameter is fixed the 
minimum jet 
turbulent the 
determined to be 
number at which the ets would be 
maximum 
In order to check that the dilutions 
individual diffuser et were 
of the diffuser was also modeled at a 
50:1 The results tests section 
scale was 
each 
a small section 
undistorted scale of 
the diffuser 
at the same current 
The sectional 
jet 
of 
of the entire diffuser 
the basin model 
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therefore, demonstrated that 
individual jets is 
the basin model tests 
The smaller dilutions obtained in 
arise from the overall flow 
and jet interference and lower jet number. The results 
obtained in the basin models are therefore conservative. 
There is no way that the number of the 
ocean based on th could be in the laboratory. 
The effect of this is twofold. First. the number 
affects the interfacial and bottom friction. This effect 
is corrected for the distortion of scales. Second, the 
fact that the ocean turbulence is much means 
that the 
lar the horizontal 
eddies are 
these are not 
is in the ocean. In 
motions induced the scale 
and for most of the 
the It seems safe to conclude 
that this effect tends to make the maximum excesses that 
occur in the than would be in the 
effect of any 
It is 
results 
The rate of surface heat loss 
was excess of that 
to a small systematic correction 
dieted isotherms obtained in the 
subse-
in the 
field. This fact lead 
to the pre-
The of 
field surface heat transfer will be discussed in more detail in 
Section 4. 
Field 
Unit 1 
of these tests 
a 
data were available for the 
at San Onofre and therefore were 
that 
for the same field 
indicated 
available labora-
The results 
process 
rates 
to 
Another 
for which 
model 
from which to 
-44-
The Browns 
ects 
the 
are no such ects 
Nuclear Power 
Plant has diffusers located in the Wheeler Reservoir on the 
Tennessee River and Cities Nuclear Plant has diffusers 
in the River. These flow situations are not at 
all similar to San Onofre, and furthermore both are 
to use closed circuit for much of the 
time. 
The outfall for the Plant on Lake Ontario 
be most related San Onofre the 
diffuser is much shorter with fewer and to 
shore. No field data 
started 
3.4 
The task 
the 
many factors. 
of !J.T ~ 2. 
available as its has 
tes results to 
is 
value 
ti-
of 
and 
discussion 
factors 
could not be modeled the 
These effects will considered 
The errors in the 
as follows: 
results 
under any circumstances. 
in Section 4, 
results can be summarized 
Random errors from errors in 
measurement current velocities, 
t 
5% ± ± 
loss • 
errors 
showed 
,5% ± 5% 
to 5% ± 2% distorted model tests at 200:1 
for currents 
in range 0 - .2 knots It is believed that a 
conservative estimate for the error introduced from 
jet number and jet interference will there-
fore be to assume no modification of the results in 
the 
It can 
results were 
excess 
estimate 
Random errors 
scale ratio tests. 
be concluded that if the 
to a field situation that was 
maximum 
would be the 
±o 
±O. 
± 
F 
F 
tests 
of these 
a 
both 
mance. These results 
to a 
ditions. The pos 
turn. 
4 1 
Ie unmodeled 
The effect of 
1 
results 
field con-
influences are considered in 
isotherms for 
either that Unit 
into 
is 
Uni 
increment 
1850 
!::.T is the 
== 1850 
increment af 
results !::.T is less 
Thus we can calculate!::.T* as 
words, the ~~~~ additional 
occur, that the heat 
) • where 
the 
2.5 
less than 3.5 
Ct ~ 7, 
In other 
excess that could 
from Unit I were 
entrained in the jets of Unit 3 would be less than 
1 
dis 
In this case is 
is a thin surface 
water is taken from the full ; but 
Ie because the Unit 1 
whereas the dilut 
it 
can be seen, for • that a 50% recirculation will give 
an increase in !::.T of Q,5°F. 
The second possible effect of Unit 1 can be obtained 
that none of Unit lis 
water for Unit 3 but that the 
over Unit 3 the motion induced 
Units 2 and 3. The Thermal Effect 
contains data the 
1 isotherms from Unit 1 extend a 
becomes 
from Unit 1 is carried 
the j 
Final 
action of 
with which F and 
distance from the 
outfall 
of the 4 
The data indicate the likelihood 
isotherm 
is less than 2%, 
are 
Unit 1 
the 
3 

SERVED L T 
PACIFIC OCEAN 
ER 
SAN ONOFRE UCLEAR 
OCEA 
offshore current induced 
The 50% occurrence 
extend over the 1000 ft 
-51-
Unit 2 
from 
3 diffusers. 
does 
3. 
It must be cautioned however, that these limits of 
occurrences of zones of ~T 
4.1 and 4.2 were based on a 
baseline or 
4 and 1 shown in 
method of 
. 4). It has been 
the 
demonstrated in Ref. (5) that the in the near-
shore waters off the southern California coast varies both 
and Based on examination of the 
available field data. it was estimated that fluctuation in 
natural temperatures is of the order of ±2 in summer 
the 
of 1 
and ±1 
of the s 
the other months. Thus. 
of these limits (in 
4.1 and 4.2) must be somewhat An error 
in the estimation of the natural can 
introduce a bias in the limits as shown. 
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4.2 
The net effect diffuser will be to a 
current directed offshore. In 
this induced current will be a 
of ambient currents 
heat from the 
estimate of the 
obtained 
factor in 
of the diffusers. An 
and extent of this current can be 
the of the diffuser 
in results when a cross current 
is present. 3.16, 3.17 and 3.18 show the diffusers 
in in cross currents of 0.1, 0.25 and 0.5 knots 
that the deflection of 
e, related to the ratio of the 
cross current and the mean diffuser current 
tan e = 
then for each of the currents 
o. 
.25 
.50 
e 
55 
70° 
it is found that: 
.175 
o 175 
.182 
It can be concluded that a reasonable estimate of the 
of the induced offshore current is 
of the 
measurements is ambient current the 
2 the 
end of diffusers is about 3500 feet. 
of 
can 
is present structures 
at fusers some feet offshore appear as 
a current of about ,3 of 
35 feet 
cubic feet 
4.3 
The 
The total 
second. 
will be 
that the thermal 
diffusers for Units 2 and 3 could later become 
to become 
Just such 
thus 
tidal currents 
water back 
to 
feet wide and 
order of 
from the outfall 
water for 
-up 
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is that the discharge being warmer, and therefore of lower 
density than the ambient water, would form a surface layer. 
Since almost all of the water providing the dilution 
of the discharge jets is from below the surface, any motion 
of the surrounding sea which ultimately returned diluted 
discharge to the discharge point would only bring it back 
at the surface, where it would not be significantly in-
corporated as diluting water. The likelihood of this 
occurring is cOfisidered to be very remote because of the 
net momentum imparted to the discharge by the diffuser jets. 
The net offshore discharge caused by the diffusers 
must induce lateral currents parallel to the shore and 
these mean lateral currents must be such that 18,000 cfs 
is transported from each side of the diffusers across a 
mean depth in excess of 35 feet over a length of about 
8500 feet; this means a mean lateral current of approxi-
mately 0.05 ft/sec. Such currents are barely perceptible 
with the usual type of flow metering devices. During periods 
of stronger lateral currents, of course, most of the entrain-
ment water will be obtained from one side or the other of 
the diffuser. 
The question of the interaction of the diffuser induced 
motions with naturally occurring motions in the ocean will 
be further considered in Section 4.6. 
offshore 
the 
recirculation 
scale model the and for 
intakes of Units 2 and 3. These tests were 
Reference and will be reiterated here. 
scale of it 
in 
induced 
flow into 
of 
:1 
and the 
in 
Ie to 
Table 4.1 
, time it takes for a 
water to travel the length of the basin the return circuit.) 
UNIT 1 INTAKE UNIT 2 INTAKE UNIT 3 INTAKE 
) 
Ocean 
Current time until 
basin water 
in percent 
;;: 2.5 5.9 1.3 0.3 
05 >25 4.8 4.9 5,7 3.4 0.2 1.3 1.3 o 3 0.9 
3.0 5.1 4.9 3.6 2.3 3.2 1.0 0.3 1.0 
13. 0.9 0.9 1.0 0.3 1.4 3.2 0.2. 2.9 1.0 
5 7. 0.3 0.3 0.2 0.3 0.3 2.9 0.3 0.3 2.2 
/I the induced drift of the Units 2 and 3 diffusers. 
of the current up to 20 gpm in model. 
entire of the current is routed to offshore suction (up to 35 gpm in model). 
a 
the 
to 
The effect recirculation 
to 
effect on 
rise in the 
o. 
seen to be 
on Unit itself since the from Unit would 
be drawn over the intake the induced current. The 
rature increment in Unit was 
of the order of .2 to 6% of in the 
of the intake water. The increase in 
in the surface of Unit 1 would be less 
because of dilution. Detailed 
has 
Unit occurs close 
where an internal jump 
4. 
4,5 
The 
the 
of the Unit 1 
dilution associated 
the dis 
often be seen 
tests of 
of the 
of 
-58-
i80 
ite 
of the order of 2 can 
e 
Onofre 
The 
ocean surface 
over a of 
several minutes and that the fluctuations over 5 or so 
can as as .15). Infra-red 
and towed thermistor disclose random ial variations 
of at least 2 4. is a radiometric of the 
surface from Unit 1 at San Onofre and it can be seen that 
the of various zones is far from clear. 
.5 is a map of the isotherms at 3 meters for Palos 
Verdes 
It can e seen 
are 
are 
ture 
the natural 
as .5 
ee 
Coast 
in 
the San Onofre site • 
surface 
fluctuations 
indicate incre-
it is 
.5. 
4.4 Radiometric map of the sea surface near San Onofre Unit 1 discharge. 
(Width approximately 1500 feet x 3500 feet) Ref. (10) 
I 
0'\ 
o 
I 

-6 
4.6 mean natural 
observed 
1 
to 
may 
released 
the 
be little 
heat 
of 
also 
of 
at the site, 
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exis ocean currents, It 
to examine the nature of 
therefore, 
currents 
A program of measurement of the ocean currents at San 
Onofre was conducted 1972. Several current 
meters were positioned offshore of the station as 
shown in 4.7 The data and some statistical 
are in Reference A further examination of the 
ocean current data has been made and the results 
in Reference 
The currents at San Onofre consist 
First is a mean drift. This is 
of three 
the 
manifestation of the effect of the interaction of the California 
current and Davidson current with the coastline, offshore islands, 
and 
there is the 
tides. 
Second, there is a tidal variation. 
with than the 
4. and 4.9 show 
are broken into the low 
measured currents as 
tides and and 
contents meter 
records. data for 
4 to 4.9 
actual 
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0.000 0.200 O,lma 0,600 
for current 
2-
are as 
the the entire 
year 
March, 
due to 
malfunction. 
In addition to the current meters. 
were also released and tracked the months of 
and 
and 
1972. 
the 
the coast 
with zero net 
revealed that while there were 
currents tend to run offshore 
also do not reveal any currents 
4,12 and 4.13 show 
case 
based current meter 
72 to 
for purposes of 
a pro-
obtained 
72. for Station 
is shown in 
An has also been made to determine the extent of 
at different 
I 
---+ 
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Nautical 
10 
for current 
is still 
It 
data indicate that 
and offshore. 
cautioned that the use of 
a 
do 
vector 
to indicate the net mass may lead to serious 
errors in the nearshore zone where the currents tend to be 
variable. vectors are over 
horizontal distances less than the correlation distance. 
At San least in winter is less few 
meter is to an under-
data deficient there 
is 
of net 
of 
method 
is 
are 
available 
ture measurements in the water, 
the 
number 
alternate 
heat transfer 
measurements and the ion of heat 
the necessary information with 
was discussed in detail in Ref, 
coastal 
The model tests discussed in Section 3 in-
for a of ambient currents 
from .6 knots both for 
and currents 
chosen from the current meter were also tested. The 
tained was that 
ture excess observed the 
structure the conditions amounted 
to less 5% 
This 
of Jirka 
the 
is As 
the event offshore 
cancelled the 
be estimated The research results 
Harleman, 1973 
the case of 
. 7) will be used. 
thermal with 
no offshore momentum in a basin when the effects of 
their method the estimated reentrainment were included. 
surface excess for the San Onofre diffuser is 
2 of 50 
case, the momentum 
has ambient 
currents 
es 
in the 
4 7 
that unless some mechanism exists to 
remove heat 
then the ocean 
to the diffusers 
of the diffusers must 
a continuous increase in Th e mechanisms 
by which heat removal can and will occur have been studied 
in detail in Reference ( The results of that will 
be summarized here since are of to the assess-
ment of this 
assume 
from 
from 
fact 
from 
net absorbed 
heat to 
-80-
conductive 
insufficient 
of 
es of 
for the 
Since there is a net transfer of 
rate about watts , and 
the ocean in the Southern California t is not con-
tinuous increas 
out of the area 
e. the heat must be advected 
the ocean currents on an annual basis. 
records available for the ocean area 
in the of the San Onofre site show intense 
fluctuations over of 5-7 
4. 
with a 
There is no seasonal variation 
indication that there is a 
ture in the San Onofre 
that the overall advective 
of high 
Hence it must be concluded 
in that of the 
coast is no different from other coastal areas. If 
this would be reflected there were a local 
in mean than those 0 
The data revealed ) that there is 
a of coastal 
La midwinter ,-Feb 
could be overall coastal current 
f local 
es 
of 
overall 
to excess 
the decrease because of the 
differential transfer between the ocean and the 
When the overall transfer is to the ocean the transfer co-
efficient is in 
is in the 
lower than when the overall transfer 
direction. 
A very conservative estimate of the size of the 
that would be necessary to 
ected from Units • 2 and 3 
zero can as 
transfer coefficient 
the area to 
increment 
Such an estimate 
the 5600 of power 
an extended of 
a diameter 11 miles. 
size 
-82-
thickness of is The 
calculation 
of the t-size 
of sustained minimum 
The 
is in all likelihood 
estimate 
that would form under conditions 
transfer and zero coastal 
of such a simultaneous occurrence 
low. The excess 
would exceed this increment recirculation 
water intake, or re-of the the 
entrainment of the These are 
from by the stratification 
induced by the temperature excess as is shown in Section 
4.4 above. 
Thus, even in the possible, but event, of 
lack of ocean 
of the 
• an effective means of 
excess exists to limit 
the area of influence of the San Onofre 
area less than 10 - 11 miles in diameter 
to an 
Furthermore, 
even under such adverse conditions, the thermal 
would be satisfied. Under normal conditions, 
the area of influence would be much smaller. as indicated 
Ref, e.g. 3.11, p. 27 . 
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5. 
studies of a 
Nuclear Power Plant thermal outfall 
San Onofre 
with 
and heat an 
transfer 
of field data ocean currents 
.(5 have lead to the results: 
tests of models for San Onofre Units 
2 and 3 
for 
which included both 
variables and , have lead to 
a best estimate of the maximum surface excess 
1000 ft of the of 1.9 .4 
An assessment of the effects of field conditions not 
or 
tests lead to the 
in the 
estimates: 
could have two Unit I 
It could be entrained into the 
extreme 
effects 
Unit 3 of the 
water for Unit 3 or could float 
over the Unit 3 In the first 
case the increase in the surface 
excess induced would 
the second case the 
less 
the between Units 
the Unit 
effect of 
2 
increment 
and 3 be 
will 
water 
from the 
of the 
increase 
ture 
jets 
surface warm 
dilution will occur 
into 
occur a 
estimated 
be 
diffusers 
local surface than 
the mean 
excess. 
of ocean current data indicates 
the direction of ocean 
currents is to shore a mean 
down coast Al 
current meter data indicate brief of 
onshore studies these 
indicate no net onshore 
of such local onshore current 
velocities are less than 0.25 knots. 
The Jirka and Harleman 
• 7) with models of no net offshore 
transport indicate maximum t ex-
cess es of abou t of the 
maximum additional allowance for adverse current 
conditions should be .5 
Estimates of surface heat transfer rates at 
the San Onofre site indicate 
almost 
from the 
of the year. 
of 
a 
there is 
transfer of heat 
seasons 
ocean 
of to 
effect of 
would be to 
of weak overall 
on atmos-
of the heat ected from 
there the San Onofre power 
may be no net heat transfer to the 
the will still decrease in 
relative to the natural ocean. It 
is estimated that in the event 
of a sustained of no 
transfer, the 
to be covered with a mean 2 
crement due to the 
diameter of the order of 
and minimum 
t area ever 
in-
will have a 
miles. The 
of such an occurrence is 
as very small. 
estimate t excess 
Onofre 
outfall 
± 
± 
s es 
Allowance for adverse currents 
Allowance for tion of Unit 1 
dis recirculated 
Unit 3 
Allowance for entrainment of 
Unit 1 Unit 3 
of 
OR 
If Unit 1 is not entrained 
but floats on Unit 3's diluted dis 
then the maximum t excess 
will be the of the two 
The maximum surface 
excess in this may 
exceed 4 on occasion 
.9°F ± 
.5"F 
o. 
0.5 
3.0 ± 0.4 
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